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DECLARATION STATEMENT - RECORD OF DECISION

Photocircuits Corporation Inactive Hazardous Waste Disposal Site
Operable Unit No. 1
City of Glen Cove, Nassau County, New York
Site No. 130009

Statement of Purpose and Basis

The Record of Decision (ROD) presents the selected remedy for Operable Unit No. 1 of the
Photocircuits Corporation site, a Class 2 inactive hazardous waste disposal site. The selected
remedial program was chosen in accordance with the New York State Environmental Conservation
Law and is not inconsistent with the National Oil and Hazardous Substances Pollution Contingency
Plan of March 8, 1990 (40CFR300), as amended.

This decision is based on the Administrative Record of the New York State Department of
Environmental Conservation (the Department) for Operable Unit No. 1 of the Photocircuits
Corporation inactive hazardous waste disposal site, and the public’s input to the Proposed Remedial
Action Plan (PRAP) presented by the Department. A listing of the documents included as a part of
the Administrative Record is included in Appendix B of the ROD.

Assessment of the Site

Actual or threatened releases of hazardous waste constituents from this site, if not addressed by
implementing the response action selected in this ROD, present a current or potential significant
threat to public health and/or the environment.

Description of Selected Remedy

Based on the results of the Remedial Investigation and Feasibility Study (RI/FS) for the Photocircuits
Corporation site and the criteria identified for evaluation of alternatives, the Department has selected
bioremediation with additional injection points coupled with a downgradient air sparging curtain.
The components of the remedy are as follows:

1. A remedial design program will be implemented to provide the details necessary for the
construction, operation, maintenance, and monitoring of the remedial program, including the
installation of at least one air sparging curtain well for the purpose of determining the radius
of influence. Based upon the data collected from that well, the remainder of the air sparging
curtain will be installed, and operated until the remedial goals are attained, or the Department
determines that it is no longer effective to operate.



o One substrate injection event, utilizing approximately 20 injection points covering the drum
storage/tank farm area and the adjacent area immediately to the south will be conducted.
Additional injection events will be carried out as required over a period of up to 5 years.

3 Continued groundwater monitoring at locations established during the bioremediation pilot
study, at a minimum of two additional points located south of the pilot study area, and at a
minimum of two downgradient points. Groundwater will be monitored for VOCs, dissolved
oxygen, organic content and methane at a minimum. Additional groundwater monitoring
well installations or contingent soil vapor extraction may be required based upon results.

4. Imposition of an institutional control in the form of an environmental easement that will
require (a) limiting the use and development of the property to commercial use, which will
also permit industrial use; (b) compliance with the approved site management plan; (c)
restricting the use of groundwater as a source of potable or process water, without necessary
water quality treatment as determined by NYSDOH; and (d) the property owner to complete
and submit to the Department a periodic certification of institutional and engineering
controls.

5. Development of a site management plan which will include the following institutional and
engineering controls: (a) continued evaluation of the potential for vapor intrusion for any
buildings developed or existing buildings re-occupied on the site, including provision for
mitigation of any impacts identified both on-site and off-site; (b) monitoring of groundwater;
(c) identification of any use restrictions on the site; and (d) provisions for the continued
proper operation and maintenance of the components of the remedy.

6. The property owner will provide a periodic certification of institutional and engineering
controls, prepared and submitted by a professional engineer or such other expert acceptable
to the Department, until the Department notifies the property owner in writing that this
certification is no longer needed. This submittal will: (a) contain certification that the
institutional controls and engineering controls put in place are still in place and are either
unchanged from the previous certification or are compliant with Department-approved
modifications; (b) allow the Department access to the site; and (c) state that nothing has
occurred that will impair the ability of the control to protect public health or the environment,
or constitute a violation or failure to comply with the site management plan unless otherwise
approved by the Department.

7. The operation of the components of the remedy will continue until the remedial objectives
have been achieved, or until the Department determines that continued operation is

technically impracticable or not feasible.

New York State Department of Health Acceptance

The New York State Department of Health (NYSDOH) concurs that the remedy selected for this site
is protective of human health.
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Declaration

The selected remedy is protective of human health and the environment, complies with State and
Federal requirements that are legally applicable or relevant and appropriate to the remedial action
to the extent practicable, and is cost effective. This remedy utilizes permanent solutions and
alternative treatment or resource recovery technologies, to the maximum extent practicable, and
satisfies the preference for remedies that reduce toxicity, mobility, or volume as a principal element.
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Division of Environmental Remediation

il



TABLE OF CONTENTS

SECTION PAGE
1: SUMMARY AND PURPOSE OF THE RECORD OF DECISION . ..., 1
2: SITE LOCATION AND DESCRIPTION . ..ottt e e e e e e e e e 1
32 BITEHISTORY v onimis o556 a5 65wt o 66 665 b v i b s s 65 5 515 50 oo 15 o3 o 2 e 51 1 2
3.1:  Operational/Disposal HiStOry . . .. ..o vttt et 2
3.2: Remedial HIStOTY . . ..o o ittt e e e e e e e e 3
4: ENFORCEMENT STATUS . ..ottt e e e e e e e e 3
5: SITE CONTAMINATION . ..ottt e e e e e e e e e i, 3
5.1:  Summary of the Focused Remedial Investigation ......................... 3
5.2 Interim Remedial Measures . ... ...t imin o nnnnscsnessnasssnshnss 5
5.3: Summary of Human Exposure Pathways . .. .............. ... ... ......... 6
5.4: Summary of Environmental Assessment .. ..................uiurinnon.. 7
6: SUMMARY OF THE REMEDIATION GOALS ... ... i, 8
7. SUMMARY OF THE EVALUATION OF ALTERNATIVES . ... ... 8
7.1:  Description of Remedial Alternatives . .. ........ ..., 9
7.2:  Evaluation of Remedial Alternatives . . .. ... ..o 12
8: SUMMARY OF THE SELECTED REMEDY .. ...t 14
9: HIGHLIGHTS OF COMMUNITY PARTICIPATION .. ..o 17
Tables - Table 1: Nature and Extent of Contamination ................ 18
- Table 2: IRM Monitoring Results . ........................ 19
- Table 3: Remedial Alternative Costs ....................... 20
Figures- Figure 1: Site Location Map
- Figure 2: Site Map
- Figure 3: FRI Groundwater Sampling
- Figure 4: Remedial Arca
Appendices - Appendix A: Responsiveness Summary .................. Al
- Appendix B: AdministrativeRecord ..................... B1

iv



RECORD OF DECISION

Photocircuits Corporation
Operable Unit No. 1
City of Glen Cove, Nassau County, New York
Site No. 130009
March 2008

ST A S i P SR L T T e
SECTION 1: SUMMARY AND PURPOSE OF THE RECORD OF DECISION

The New York State Department of Environmental Conservation (the Department), in consultation
with the New York State Department of Health (NYSDOH), has selected a remedy for the
Photocircuits Corporation site, Operable Unit No. 1; on-site soils and groundwater to a depth of
approximately 100 feet (ft) below ground surface (bgs). The remaining operable unit for this site
1s Operable Unit No. 2, which addresses deep groundwater on-site and downgradient for the
Photocircuits Corporation site and for the Pall site (Site No. 130053B). The presence of hazardous
waste has created significant threats to human health and/or the environment that are addressed by
this remedy. As more fully described in Sections 3 and 5 of this document, the manufacture of
printed circuit boards and related activities have resulted in the disposal of hazardous wastes,
including volatile organic compounds. These wastes have contaminated the soils and groundwater
at the site, and have resulted in:

. a significant threat to human health associated with contravention of groundwater standards
in a sole source aquifer.

. a significant environmental threat associated with current impacts of contaminants to a sole
source aquifer.

To eliminate or mitigate these threats, the Department has selected bioremediation with additional
injection points coupled with a downgradient air sparging curtain.

The selected remedy, discussed in detail in Section 8, is intended to attain the remediation goals
identified for this site in Section 6. The remedy must conform with officially promulgated standards
and criteria that are directly applicable, or that are relevant and appropriate. The selection of a
remedy must also take into consideration guidance, as appropriate. Standards, criteria and guidance
are hercafter called SCGs.

SECTION 2: SITE LOCATION AND DESCRIPTION

The Photocircuits Corporation site is located in the City of Glen Cove, in Nassau County. Figure
1 shows the site location. The site is approximately 5 acres in areal extent. The site address is 31
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Sea Cliff Avenue, Glen Cove, NY. The site is bounded by Sea Cliff Avenue to the north, the Pass
and Seymour site (Site No. 130053 A) to the west, the Glen Head Country Club to the south, and the
Glen Cove arterial highway to the east. The Pall Corporation site (Site No. 130053B) is located
across Sea Cliff Avenue to the north. The site is located in an urban/industrial area of Nassau
County. The Glen Cove Creek flows along the west side of the site. The main site features are
several industrial buildings. Most of the site is paved. Photocircuits Corporation is one of several
properties that comprise the Sea Cliff Avenue Industrial Area. Figure 2 shows the site.

The Photocircuits Corporation site is underlain by the following sequences, in descending order: the
Upper Glacial Aquifer, the Port Washington confining unit, the Port Washington aquifer, the Lloyd
Aquifer, and bedrock. The Upper Glacial aquifer is composed of stratified beds of fine to coarse
sand and gravel with some interbedded lenses of silt and clay and extends to a depth of
approximately 200 ft bgs. The Port Washington confining unit, which extends approximately 100
ft below the Upper Glacial aquifer, consists of silt and clay with some interbedded sand and gravel
lenses. The Port Washington aquifer is composed of sand and gravel with vanable amounts of
interbedded clay and silt, and is approximately 50 ft thick. The Lloyd aquifer, which is
approximately 200 ft thick, consists of discontinuous layers of gravel, sand, sandy clay, silt, and clay.
It roughly parallels the crystalline bedrock, which is present at a depth of approximately 550 ft bgs.
Groundwater is present at 4 to 10 ft bgs. Groundwater flow is generally to the north northwest. See
Figure 3.

Operable Unit No. 1, which is the subject of this document, consists of on-site soil and groundwater
to a depth of approximately 100 ft bgs. An operable unit represents a portion of the site remedy that
for technical or administrative reasons can be addressed separately to eliminate or mitigate arelease,
threat of release or exposure pathway resulting from the site contamination. The remaining operable
unit for this site is: Operable Unit No. 2, which addresses deep groundwater on-site and
downgradient for the Photocircuits Corporation site and for the Pall site (Site No. 130053B). The
remedial investigation for Operable Unit No. 2 is underway.

SECTION 3: SITE HISTORY

3.1: Operational/Disposal History

The property was formerly owned by Powers Chemco (1954-1971) & Kollmorgen Corporation
(1971-1986). Photocircuits Corporation has occupied the site from 1986 to present. Kollmorgen
and Photocircuits manufactured printed circuit boards. Past investigations of this area have
documented high concentrations of chlorinated organics in the groundwater underlying the site. To
identify the source of these contaminants, a Preliminary Site Assessment (PSA) was conducted by
the Nassau County Department of Public Works (NCDPW) through a Municipal Delegation
Agreement with the NYSDEC. The investigation relied largely on compilation and interpretation
of existing raw data. The PSA report noted the presence of volatile organic compounds (VOCs),
particularly 1,1,1-trichloroethane (1,1,1-TCA), in the soil and groundwater associated with these
premises, and identified Photocircuits as a source of methylene chloride, 1,1,1-TCA and
tetrachloroethene. The highest concentrations are found in a drum storage and tank farm area near
the northeast corner of the property. Apparently, leaking drums and/or tanks have contaminated the
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soils and the aquifer in this area. The concentration in the aquifer is also well above the applicable
Part 703 Groundwater Standard, and is thereby presenting a significant threat to the environment.

3.2: Remedial Historv

In February of 1995, the Department listed the site as a Class 2 site in the Registry of Inactive
Hazardous Waste Disposal Sites in New York. A Class 2 site is a site where hazardous waste
presents a significant threat to the public health or the environment and action is required. The
decision to list the site in the Registry was made, in part, on the basis of the March 1994 Preliminary
Site Assessment for the Sea Cliff Industrial Area, which reported VOCs in groundwater above
standards at the Photocircuits site.

Prior to the Focused Remedial Investigation (FRI), a Source Area Investigation for the Sea CIiff
Avenue Industrial Area was performed in 1992 and a Preliminary Site Investigation (PSI) was
conducted on-site during August of 1996. The field activities and findings of these investigations
are described in the Source Area Investigation report, dated September 1992, and the Results of the
Preliminary Site Investigation report, dated November 1996. These reports identified the drum
storage and tank farm areas located to the east of the Photocircuits’ main building as the primary
areas of concern at the site (see Figure 3).

SECTION 4: ENFORCEMENT STATUS

Potentially Responsible Parties (PRPs) are those who may be legally liable for contamination at a
site. This may include past or present owners and operators, waste generators, and haulers.

The Department and the Photocircuits Corporation entered into a Consent Order (Index No. W1-
0713-94-12) on March 31, 1997. The Order obligates the responsible party to implement a Focused
Remedial Investigation/Focused Feasibility Study (FRIFFS) remedial program. After the remedy
is selected, the Department will approach the PRPs to implement the selected remedy under an Order
on Consent.

SECTION 5: SITE CONTAMINATION

A Focused Remedial Investigation/Focused Feasibility Study (FRI/FFS) has been conducted to
evaluate the altematives for addressing the significant threats to human health and the environment.

5.1: Summary of the Focused Remedial Investigation

The purpose of the FRI was to define the nature and extent of any contamination resulting from
previous activities at the site. The FRI was conducted between April and September of 1998. The
field activities and findings of the investigation are described in the FRI report.

The Focused Remedial Investigation was conducted from April 1998 to September 1998 and
included the following tasks:
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. Soil and groundwater sampling using a Geoprobe® to delineate impacts detected during the
PSIin the tank farm and drum storage areas

. Sampling of monitoring wells on the site

. Slug testing of monitoring wells on the site

Additional groundwater sampling was carried out at the site in conjunction with the SVE IRM and
the Bioremediation Pilot study. The information acquired is contained in the Quarterly Progress

Reports for the Photocircuits site for 2000 to 2004.

5.1.1: Standards, Criteria, and Guidance (SCGs)

To determine whether the on-site soils and groundwater contain contamination at levels of concemn,
data from the investigation were compared to the following SCGs:

. Groundwater, drinking water, and surface water SCGs are based on the Department’s
“Ambient Water Quality Standards and Guidance Values™ and Part 5 of the New York State
Sanitary Code.

. Soil SCGs are based on the Department’s Cleanup Objectives (“Technical and

Administrative Guidance Memorandum [TAGM] 4046; Determination of Soil Cleanup
Objectives and Cleanup Levels.”) and 6 NYCRR Subpart 375.6 - Remedial Program Soil
Cleanup Objectives

Based on the FRI results, in comparison to the SCGs and potential public health and environmental
exposure routes, certain media and areas of the site require remediation. These are summarized in

Section 5.1.2. More complete information can be found in the FRI report.

5.1.2: Nature and Extent of Contamination

This section describes the findings of the investigation for all environmental media that were
investigated.

As described in the FRI report, many soil and groundwater samples were collected to characterize
the nature and extent of contamination. As seen in Figure 3 and summarized in Table 1 and Table
2, the main categories of contaminants that exceed their SCGs are volatile organic compounds
(VOCs).

Chemical concentrations are reported in parts per billion (ppb) for water and parts per million (ppm)
for soil.

Table 1 summarizes the degree of contamination for the contaminants of concern in groundwater and
compares the data with the SCGs for the site. The following are the media which were investigated
and a summary of the findings of the investigation.
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Subsurface Soil

The August 1996 PSI report indicated the presence of VOCs at five locations on the Photocircuits
site, with the highest concentrations being found in the drum storage and tank farm areas. For the
FRI, soil samples were collected at six locations on the Photocircuits site. Total VOC concentrations
ranged from non-detect to 48 ppm. Tetrachloroethene (PCE) and trichloroethene (TCE) were the
VOCs most frequently detected. Concentrations of individual VOC contaminants in soils did not
exceed Department soil cleanup objectives (see Figure 3).

No site-related subsurface soil contamination of concern was identified during the FRI/FFS.
Therefore, no remedial alternatives need to be evaluated for subsurface soil. It should be noted,
however, that the soil vapor extraction (SVE) system operated as an interim remedial measure (IRM)
in the drum storage/tank farm area would have reduced any soil-bound VOC contamination in this
area.

Groundwater

During the August 1996 PSI, VOCs were detected in four of the eleven monitoring wells on the
Photocircuits site. The groundwater sample from MW-7 in the vicinity of the tank farm and the
drum storage area indicated the presence of the following compounds in excess of groundwater
standards: vinyl chloride, chloroethane, 1,1-dichloroethene, methylene chloride, 1,1-dichloroethane,
1,2-dichloroethane, 2-butanone, 1,1,1-trichloroethane, TCE, toluene, and PCE. Well locations are
shown in Figure 3. During the 1998 FRI, eight locations were sampled by Geoprobe®, and eleven
groundwater monitoring wells were sampled. VOC contamination in excess of SCGs was detected
at six of the eight Geoprobe® locations, with concentrations as high as 8,020 ppb of total VOCs.
VOC contamination in excess of SCGs was detected in nine monitoring wells with total VOC
concentrations as high as 3,402 ppb. Groundwater monitoring beginning in August 2000 carried out
in the drum storage/tank farm as part of the SVE IRM and the bioremediation pilot study showed
elevated levels of VOC contamination in groundwater with the highest level (282,800 ppb of total
VOCs) being reached in September 2000 in Monitoring Well SMP-3. The dominant contaminants
in the drum storage/tank farm area during this time period were 1,1,1-trichloroethane and 1,1-
dichloroethane. The increase in observed contaminant levels between the 1998 and 2000 events is
likely due to the installation of additional sampling points (as part of the Bioremediation pilot study)
which were placed closer to the original contaminant sources than the sampling points used in 1998.
Additionally, injection of the substrate during the Bioremediation pilot study may have caused
increased contaminant migration in the drum storage/tank farm area. See Table 2 and Figure 3.

Groundwater contamination identified during the FRI/FFS will be addressed in the remedy selection
process.

5.2 Interim Remedial Measures

An interim remedial measure (IRM) is conducted at a site when a source of contamination or
exposure pathway can be effectively addressed before completion of the FRI/FFS.
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In the Spring of 1999, an AS/SVE system pilot test was conducted in the vicinity of MW-7, located
in the drum storage/tank farm area of the site. The system included one shallow air sparge well
(screened 10-12 ft bgs), one deep air sparge well (screened 30-32 ft bgs), and one shallow horizontal
SVE well. See Figure 3 for MW-7 location. The results of the pilot test were satisfactory.
Photocircuits subsequently elected to implement a soil vapor extraction system only IRM, and the
system was run until May 9, 2000, achieving VOC removal rates of approximately 6 pounds per day.
In May 2000, a catalytic oxidizer/scrubber was added to the system, and the system was restarted in
July of 2000. Removal rates gradually declined, and the system was decommissioned in November
2002. Significant mass removal of VOC contaminants was accomplished, however, levels of VOC
contamination in groundwater in the treatment area remained high (see Table 2).

In August of 2000, an Accelerated Anaerobic Bioremediation pilot test was begun on the site in the
drum storage/tank farm area. See Figure 3. Substrate (emulsified soybean oil) was injected in seven
locations to a depth of 50 ft bgs. In February 2002, an additional 12 points were injected. In total,
approximately 9,000 gallons of emulsified soybean oil were injected. Based on monitoring before
and after the pilot test (see Table 2), the PRP’s consultants calculated a first order degradation half-
life of 578 days for VOCs within the pilot test area. First order degradation is the removal of one
chlorine atom from a chlorinated VOC. Results, however, were not evenly distributed throughout
the pilot test area. In general, the results show progressive dechlorination of the contaminants and
large quantities of methane were generated. In some monitoring points, elevated levels of vinyl
chloride were generated, and in some monitoring points, total VOCs actually increased. See Table
2 for groundwater monitoring results of VOC contamination in the pilot study area.

In January of 2002, a hydraulic restraint system operating between the Photocircuits’ main building
and Sea Cliff Avenue was pilot tested. Four groundwater extraction wells were installed at depths
up to 60 ft bgs. Groundwater extraction was carried out at a rate of 3 gallons per minute per well
during the pilot test. The results of the pilot test were consistent with effective hydraulic restraint
and the system began full time operation in January 2003. The operation of the hydraulic restraint
system has not resulted in significant decrease in downgradient (north of Sea ClLiff Avenue)
contaminant concentrations, particularly in groundwater samples taken from 60-100 ft bgs. It is
likely that the hydraulic restraint system does not have a sufficient effective depth to prevent
contaminated groundwater from migrating beneath the system.

5.3: Summary of Human Exposure Pathways

This section describes the types of human exposures that may present added health risks to persons
at or around the site. An exposure pathway describes the means by which an individual may be
exposed to contaminants originating from a site. An exposure pathway has five elements: [1] a
contaminant source, [2] contaminant release and transport mechanisms, [3] a point of exposure, [4]
a route of exposure, and [5] a receptor population.

The source of contamination is the location where contaminants were released to the environment
(any waste disposal area or point of discharge). Contaminant release and transport mechanisms carry
contaminants from the source to a point where people may be exposed. The exposure point is a
location where actual or potential human contact with a contaminated medium may occur. Theroute
of exposure is the manner in which a contaminant actually enters or contacts the body (e.g.,
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ingestion, inhalation, or direct contact). The receptor population is the people who are, or may be,
exposed to contaminants at a point of exposure.

An exposure pathway is complete when all five elements of an exposure pathway exist. Anexposure
pathway is considered a potential pathway when one or more of the elements currently does not
exist, but could in the future.

Contaminated groundwater at the site flows toward the inactive Carney Street well field. Since these
public supply wells are not currently in service, this route of exposure is not a completed pathway.
All public drinking water supply wells in the Glen Cove Water District are routinely sampled for
volatile organic compounds [VOCs] and are required to meet Safe Drinking Water standards prior
to distribution to the public. Groundwater is the sole source of drinking water in this community.
Any future consideration to use the well field, or any individual well within the Carney Street Well
field would require meeting drinking water standards prior to distribution for public consumption.
Chlorinated VOCs can volatilize from contaminated groundwater into unsaturated soil pore spaces,
creating a potential inhalation exposure from soil vapor intrusion. This is a potential exposure
pathway for this site.

The portion of Glen Cove Creek that flows through the site is not known to be contaminated,
however, sampling downstream has detected volatile organic compounds in the water. Direct
contact with the downstream portion of Glen Cove Creek is a potential off-site exposure pathway
because future workers or trespassers could come into contact with surface water.

5.4: Summary of Environmental Assessment

This section summarizes the assessment of existing and potential future environmental impacts
presented by the site. Environmental impacts include existing and potential future exposure
pathways to fish and wildlife receptors, as well as damage to natural resources such as aquifers and
wetlands.

The following environmental exposure pathways and ecological risks have been identified:

. The Glen Cove Creek runs along the westemn edge of the Photocircuits property. The creek
is located approximately 200 ft cross-gradient from the contaminated area on the site.
Sampling results from shallow groundwater monitoring wells located adjacent to the stream
(MW-4 and MW-9 - see Figure 2) indicate total VOC levels of 38 ppb or less. Therefore,
it is unlikely that recharge of the stream from on-site groundwater would result in significant
VOC contamination in the stream. Samples from the creek receiving drainage from the site
did not contain elevated levels of contaminants, therefore, a viable exposure pathway to fish
and wildlife receptors is not present.

. Site-related contamination has entered the Upper Glacial Aquifer. This aquifer is a sole
source aquifer, providing virtually all the groundwater used for private, public and industrial
groundwater in the area. The contaminated groundwater at the site presents a potential route
of exposure to the environment. There are no known exposure pathways of concern between
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the contaminated groundwater and the environment. The potential for plants or animal
species being exposed to site-related contaminants is highly unlikely.

SECTION 6: SUMMARY OF THE REMEDIATION GOALS

Goals for the remedial program have been established through the remedy selection process stated
in6 NYCRR Part 375. At aminimum, the remedy selected must eliminate or mitigate all significant
threats to public health and/or the environment presented by the hazardous waste disposed at the site
through the proper application of scientific and engineering principles.

The remediation goals for this site are to eliminate or reduce to the extent practicable:

. the release of contaminants from soil into groundwater that may exceed groundwater quality
standards;

. soil vapor intrusion into residential and/or commercial facilities both onsite and offsite;

. ingestion of groundwater impacted by the site that does not attain New York State drinking

water standards as outlined in 10 NYCRR Part 5, Subpart 5-1; and

. off-site migration of groundwater that does not attain Department Class GA Ambient Water
Quality Standards.

Further, the remediation goals for the site include attaining to the extent practicable:

. ambient groundwater quality standards

SECTION 7: SUMMARY OF THE EVALUATION OF ALTERNATIVES

The selected remedy must be protective of human health and the environment, be cost-effective,
comply with other statutory requirements, and utilize permanent solutions, alternative technologies
orresource recovery technologies to the maximum extent practicable. Potential remedial alternatives
for the Photocircuits site were identified, screened and evaluated in the FFS report which is available
at the document repositories established for this site.

The 2006 Focused Feasibility Study was restricted in scope due to the history of IRMs undertaken
at the site. On-site contaminated groundwater deeper than 100 ft bgs will be addressed under a
remedial investigation for QU2.

A summary of the remedial alternatives that were considered for this site is discussed below. The
present worth represents the amount of money invested in the current year that would be sufficient
to cover all present and future costs associated with the alternative. This enables the costs of
remedial altematives to be compared on a common basis. As a convention, a time frame of 30 years
is used to evaluate present worth costs for alternatives with an indefinite duration. This does not
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imply that operation, maintenance, or monitoring would cease after 30 years if remediation goals are
not achieved.

7.1: Description of Remedial Alternatives

The following potential remedies were considered to address the contaminated groundwater at the
site.

Alternative 1: No Further Action

The No Further Action alternative recognizes remediation of the site conducted under previously
completed IRMs. To evaluate the effectiveness of the remediation completed under the IRMs, only
continued monitoring and continued operation of the hydraulic control system is planned. This
alternative would leave the site in its present condition and would not provide any additional
protection to human health or the environment.

Present Worth: . . .. . $251,000
AL COBEY v i 5 805 558 % 55 %% 6408 R 5788 A6 858 % B mm 58 e B BB B A b 50
Annual Costs:

(RGN BaBNE om0 50 0w 4 5 i 00 8 0 5 8 7 0 6% o 816,400
(YE0PS T-BUOJ7 «awsnsvwnmnns smss o5 e s s msse s enssss s s s ins e ssesesessnsss 516,400

Alternative 2: Bioremediation of the Waste Recovery area by the Addition of Substrate,
coupled with Hydraulic Control

Present Worth: . .. o $326,000
Capital COSE: .. oottt e e $75,000
Annual Costs:

(Years 1-5): . ... e $16,400
(Years 5-30): . . .. . 316,400

Under this alternative, substrate would be injected in the subsurface in the drum storage/tank farm
area, i.e., the area covered by the Bioremediation Pilot Study (See Figure 3). The substrate injection
would be conducted in the same manner as the 2002 substrate injection events. The injection would
employ approximately 10-12 injection points and roughly 5000 gallons of substrate mixture. This
alternative would be a continuation of both the Bioremediation Pilot Study and operation of the
hydraulic restraint system described in the Interim Remedial Action section. This remedy would
have a design period of approximately 6 months, an initial implementation period of approximately
6 months (assuming one injection event), and would meet remediation goals in 6 to 10 years. A long
term groundwater monitoring program would be carried out until groundwater standards are met, and
institutional controls limiting the future use of groundwater at the site would be implemented.
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Alternative 3: In-situ Destruction of Contaminants in the Waste Recovery Area by
Chemical Oxidation, Coupled with Hydraulic Control

Prosept Wonlls ...l ¢ o vviioot 5990 e S B T B2 DS v s wnnt b @ g salin 48 5 ours 0y 8999,000
i OB [ n v oo v o 5w inbionin ix wtes s B0 o S 00T 5 a6 Wb 4 95 300 s 5 40N 00 o a $748,000
Annual Costs:

(HBarE £ neld st b v s B e L 1 Bore 0 0 25 % il 3 et P e W s 516,400
(Vars T8I i sssnssnmsnnnessnsssinsnsss s sobde SR dd e o akoms stk 316,400

Groundwater, and subsurface soils would be treated under this alternative via in-situ chemical
oxidation. Several chemical oxidants are commercially available for use with this technology. For
the purpose of this discussion Fenton’s Reagent, which consists of hydrogen peroxide with an iron
catalyst, potassium (or sodium) permanganate, potassium (or sodium) persulfate, or ozone will be
oxidants evaluated. When this chemical oxidant comes into contact with organic compounds such
as VOCs, an oxidation reaction occurs breaking down the organic compounds to relatively benign
compounds such as carbon dioxide and water.

The chemical oxidant would be applied through injection wells to at least 80 ft deep to treat
contaminated groundwater and saturated soils in the drum storage/tank farm area. This is to target
groundwater with VOC concentrations in excess of SCGs.

Prior to the full implementation of this technology, laboratory and on-site pilot scale studies would
be conducted to more clearly define design parameters. Between the pilot and the full scale
implementations, it is estimated that a minimum of 10 injection points would be installed. It is
estimated that the chemical oxidant would be injected during approximately 3 separate events over
several months. During implementation, groundwater VOC concentrations would be monitored.

This remedy also includes continued operation of the hydraulic restraint system described in the
Interim Remedial Actions section of this PRAP. This remedy would have a design period of
approximately six months, an implementation period of approximately three years, and require
approximately 6 years to achieve the remedial goals. A long term groundwater monitoring program
would be carried out until groundwater standards are met, and institutional controls limiting the
future use of groundwater at the site would be implemented.

Alternative 4: Extraction and Treatment of Groundwater in the Drum Storage/tank Farm
Area, Coupled with Hydraulic Restraint
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Under this alternative, six extraction wells would be installed in the Drum Storage/Tank Farm Area.
The wells would be equipped with electric or pneumatic groundwater recovery pumps. Underground
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piping would be installed to bring compressed air or electric supply to each well and to convey
recovered groundwater to a centralized air stripping and vapor treatment facility. Treated water
would then be discharged to the sanitary sewer. This remedy also includes continued operation of
the hydraulic restraint system described in the Interim Remedial Actions section. This remedy would
have a design period of approximately 6 months, an operation period of 5 years, and an estimated
time to achieve remedial goals of 6 years. A long term groundwater monitoring program would be
carried out until groundwater standards are met, and institutional controls limiting the future use of
groundwater at the site would be implemented.

Alternative 5: Bioremediation with Additional Injection Points Coupled with
Downgradient Air Sparging Curtain and Provision for Contingent Soil Vapor Extraction
and Catalytic Oxidation
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Under this alternative, bioremediation activities would be undertaken as in Altemative 2 above. In
addition, the area remediated would be extended to the south of the original bioremediation area, and
additional substrate injection points would be utilized. Substrate would be injected to support the
existing microbial degradation of chlorinated VOCs. The substrate injection would be conducted
in the same manner as the 2002 substrate injection events. The injection would employ
approximately 20 injection points at depths varying from 10 to 80 ft bgs and roughly 10,000 gallons
of substrate mixture. In addition, the current hydraulic restraint system would be replaced by an air
sparging curtain that would aid in the oxidation of residual contaminants in shallow groundwater
migrating from the site. The air sparging curtain would have a minimum effective depth of 100 ft
bgs, and employ approximately 12 sparge points, covering an area just south of Sea Cliff Avenue
extending from the eastern site boundary to a point approximately 120 ft to the west. In order to be
effective to a depth of 100 ft bgs, sparge points should be installed to a minimum depth of at least
110 ft bgs. The sparging curtain’s main task would be oxidation of contaminants, however,
provision would be made for sufficient air volume to enable stripping of contaminants migrating
through the sparging curtain area if monitoring results show that this is necessary. Provision would
be made for operation of a shallow, horizontally installed SVE system in the air sparging curtain
area, with catalytic oxidation of effluent if contamination levels warrant. See Figure 4 for locations
oftheremedial systems specified in this alternative. System monitoring would include groundwater
monitoring in the drum storage/tank farm area for VOCs, organics and breakdown products such as
methane, groundwater monitoring downgradient of the air sparging curtain for VOCs, breakdown
products and oxygen levels in groundwater, soil vapor monitoring in the air sparge curtain area, and
effluent monitoring for the SVE system if the system is activated. This remedy would have a design
period of approximately six months, require approximately 6 months for implementation, and require
approximately 6 years to meet the remediation goals. A long term groundwater monitoring program
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would be carried out until groundwater standards are met, and institutional controls limiting future
use of groundwater at the site would be implemented.

7.2: Evaluation of Remedial Alternatives

The criteria to which potential remedial alternatives are compared are defined in 6 NYCRR Part 375,
which governs the remediation of inactive hazardous waste disposal sites in New York State. A
detailed discussion of the evaluation criteria and comparative analysis is included in the FS report.

The first two evaluation criteria are termed “threshold criteria” and must be satisfied in order for an
alternative to be considered for selection.

1. Protection of Human Health and the Environment. This criterion is an overall evaluation of each
alternative’s ability to protect public health and the environment.

Institutional control measures included in all Alternatives (1, 2, 3, 4 and 5) would protect human
health by preventing human contact with any contaminants that would remain in the site
groundwater. While the potential for human exposure to the contaminants in the groundwater would
remain, the Carney Street Well Field, located downgradient of the site, is not currently in use, and
would not be used for drinking water unless either the raw water met drinking water standards or
suitable treatment was applied to the water prior to delivery. Alternatives 2, 3, 4 and 5 would all
offer varying degrees of protection of human health and the environment through active remediation
of the groundwater contamination. Alternative 1 would offer minimal protection of human health
and the environment by continued operation of the existing hydraulic restraint system.

2. Compliance with New York State Standards, Criteria, and Guidance (SCGs). Compliance with
SCGs addresses whether a remedy will meet environmental laws, regulations, and other standards
and criteria. In addition, this criterion includes the consideration of guidance which the Department
has determined to be applicable on a case-specific basis.

Since Alternative 1 does not include an active remedial measure for groundwater, it is unlikely that
NYSDEC Class GA groundwater standards would be achieved. Altermatives 2, 3,4 and 5 all provide
for active groundwater treatment and would therefore comply with NYSDEC Class GA groundwater
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